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I. INTROIXKTION

The boundary dooe -aeumment mystem deecribed here is designed to
determine, in real time, the radiation doee rewulting from operationti
at LoeIAlamos National Laboratory-s Meson Physics Facility, LAMPF.
Dose at the Laboratory boundary is currently determined through
computer modelling, using measurements made at the point of emiosion.

The current model, however. maY not account for variations in wind
patterns that could affect the LAMPF plume as it moves toward the
boundary, 700m or more from the point of origin. Such variation are
the result of the local topography. The LA14PFmeasurement system is
intended to correct for these possible variations, refining dose
estimates through actual measurements made near the site boundaky.

II. FUN(XIONAL DESCRIPTION

There are three stations in the LAMPF monitoring network, bearing O .
22.5 and 45 from the target stack (Figures 1 and 2). Each syetem
consists of an IBM-compatibl,e computer and an EG&G Ortec 92X Spectrum
Kast@r integrated spectroscopy =ystem connected to an upward-looking
high-purity germanium detector. A typical detector and spectroscopy
syotem is shown in Figure 3. The detectors, which have a nominai
efficiency of 40%, are designed to detect photons in the energy range
of 40 keV to 10 MeV.

Each spectrn~copy system collects a 16,0C)0-channel pulse height
spectrum from its associated detector. This system also provides
detector bias, amplifier gain, and pole-zero adjustments, all under
computer software control.

To ensure protection from powerline dropouts the computers, the
spectroscopy systems nnd the detectors are powered frum uninterruptible
power nupplie~ (UPS). Each lJPSwI]!. provide up t.o two hours”
opcratinfl time in the event. of L pf3Wt3i- failure. ‘rhe station computers
are connacted to a host compUter-- also an IBM compatible--via a
dedicated tele:’hone line.

111. SOFTWARE

The umntrol progllam rutmin~ on each st.atian computer corlcr~]ls spect~urn
aequisiLlorl independently. In operation. the software initiates a
data a~tquisition CYCL= on the spectroscopy system and waits for it ~fJ

c(JlllplPte.Every acquisition is startea ur~the hwur. and uses a
collection time of slightly less than an hour.

Wh@~l acquisition ia complete.
..

R pulse height spectrum is ~tured on t,he
computer. and a new data acquisition cycle ia lnitiat.ed. Ganuna dose
is then calculated on the stored spectrum usl.ng a tecl)nique orlainally
developed to measure gamma exposure rates with a GE ~pect,rometer
(Miller 1W34). The 51.1-keVartivity in the stured spectrum is u=ed to
determine the premence of mir activat.lon products from the accel,erat,or
beam. If the 511-keV peak in any hour-s spectrum is determ~ned to be
2 or more higher than the mean 511-keV bankgrounc{. that portioil of.. . . . * n......-..-...-,I,- ----.--a h- La rAM17U.



induced. The LAMEF-induced portion of the total
ae a LAMPF bow.+lcy dose. Each day the previous

dose is then stored
24 hours” LAH.PFdmw

results are summed and reported as the daily gamma do~e fwm
accelerator operations. Tnese remultm are downloaded to the heat
computer. where they are logged to the screen ~nd to a printer,
providing a parmanent dose recor~l.

The control software for the measurement stations is menu-driven, and
i= desigred to be flexible and intuitive. The menu (Figure 4)
allows an operator to change preset count times, elect to save spectra
after a :Y number of collentiun intervale, and choo~e autoincrementing
filenames under which to save spectra. Setup information such as
filenames. time of day, date and pressts are also displayed
continuously,

The control softeare runs each measuring station independently of the
ocher stations ar.dthe host computer. This prevents a failure in a
single station from disabling the entire system. System failures in
each station are logged to the station printer to provide a record of
operations.

If a fault in any station occurs (such as a power failure) the host
computer is notified immediately. The host then logs the message to
its screen, alerting the operator to a problem. This provides
immediate indication of problems and helps to minimize system
downtime.

For security purposes each station is fitted with a switch
that senses when the door irIopened or closed. When a door is opened
or closed a mensage is oent to the host computer and logged to the
local printer. This allows recording of any aocess--authorized or
not--to any remote station, and helpe to maintain the integrity of the
data.
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